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INTRODUCTION:  The  goblet  cell  carcinoid,  a  rare  tumor  of  the  appendix,  is a separate  entity from  adeno-
carcinoma  and  carcinoid  tumors.
PRESENTATION OF  CASE:  We  report  a case  of goblet  cell  carcinoid  in  our institute  who  presented  with
acute  abdominal  symptoms  simulating  acute  appendicitis.vailable online 23 January 2013
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DISCUSSION: Goblet  cell  carcinoid  is  a rare  neoplasm  with  distinct  histological  and  clinical  features.  The
diagnosis  is  essentially  made  on histological  grounds.  Still  the  exact  biological  behavior  of  this tumor  is
uncertain.
CONCLUSION:  Considering  the  difﬁculty  of clinical  suspicion  of  this  tumor,  presenting  as  appendicitis  and
incidentally  found  during  appendectomies,  we  review  the  goblet  cell carcinoid  of the appendix  using  an
illustrative  case  report.
gical © 2013 Sur
. Introduction
Cancer of the appendix is an uncommon disease.1 Appendiceal
arcinoids however are found in 1 out of every 300 appendec-
omies. The goblet cell carcinoid (GCC), an uncommon neoplasm
f the vermiform appendix, is a separate entity from adenocarci-
oma, and, carcinoid tumors were ﬁrst recognized in 1974.1 It has,
owever, been described under a number of different names, such
s mucinous or mucin producing carcinoid,2,3 adenocarcinoid,3,4
ntermediate type of carcinoid,5 and crypt cell carcinoma.6 All
ames except GCC have been omitted from the current World
ealth Organization (WHO) classiﬁcation. The exact biological
ehavior of this tumor is uncertain. We  discuss, through the use
f a case report, the histomorphologic and immunohistochemical
eatures  of goblet cell carcinoid of the appendix.
. Case report
A  31-year-old man  was admitted with a 24-h history of right iliac
ossa abdominal pain associated with nausea and vomiting. There
as no history of diarrhea or weight loss, and no family history
f inﬂammatory bowel disease. He described a 1-year history of
ight iliac fossa pain, colicky in nature, lasting for 3–4 days at a
ime and recurring every 3 months. This was his second hospital
dmission with similar symptoms, the ﬁrst episode settling with
onservative management. On retrospective questioning he denied
ny symptoms suggestive of carcinoid syndrome.
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On examination he was  apyrexic with rebound tenderness in
the right iliac fossa. Blood investigations revealed a white cell
count of 17.5 × 109/L and a C-reactive protein of 170 mg/L. Abdom-
inal sonography was  performed in view of the recurrent nature
of the pain and the possibility of Crohn’s disease. This showed
multiple ﬂuid ﬁlled loops of bowel in the right iliac fossa but no
direct visualization of the appendix and no thickened loops of small
bowel. Following a short period of observation appendiectomy was
performed, which conﬁrmed an acutely inﬂamed appendix with
purulent free ﬂuid in the pelvis. There were no post-operative com-
plications.
Histopathologically acute appendicitis was  conﬁrmed. In addi-
tion, within the tip of the appendix there was  a 4 mm indurated
area (Fig. 1) that is, tumor composed of goblet cells arranged in
clusters (nests) (Fig. 2A), with a bland inﬁltrative pattern (Fig. 2B)
similar to that typical of carcinoid tumor and individual cells with
eosinophilic and focally granular cytoplasm (Fig. 2C) with PAS pos-
itivity (periodic acid-Schiff stain) (Fig. 3A). The tumor extended
through the muscularis propria of the appendix into serosal fat,
reaching 1.5 mm from the serosal surface. The tumor was  positive
with the epithelial markers CK-20, CEA and neuroendocrine marker
chromogranin (Fig. 3B), neuron speciﬁc enolase (NSE) (Fig. 3C).
Overall the histological and immunohistochemical features were
those of a goblet cell carcinoid tumor of the appendix tip with co-
existing acute appendicitis. Then the follow-up of the patient was
done till date the post operative period is uneventful.
3. Discussion
Open access under CC BY-NC-ND license.GCC accounts for less than 5% of primary tumors of the
appendix.7 It shows equal sex predilection with higher incidence
among white race.1 Aizawa et al. explained that the mean age for
NC-ND license.
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GCC cells are not mixed with one another.14 Because of copious
F
cFig. 1. Gross picture of the specimen.
CC is 58.8 years, between malignant carcinoid (38 years) and
ucinous adenocarcinoma (60 years).1 The age incidence of our
ase is of lower age group.
The diagnosis of goblet cell carcinoid of the appendix is essen-
ially made on histological grounds. Usually there were no features
n the clinical history or the macroscopic appearance which sug-
ested the diagnosis to the surgeon or pathologist. The diagnosis
s only made therefore, after careful histological-examination of
n appendicectomy specimen, and a decision then has to be
ade as to whether further treatment is necessary. Most of the
atients present with signs and symptoms of an acute appendicitis
ue to luminal obstruction.8 The tumor cells proliferate sparsely
nd do not form nodules leading to diffuse thickening, ﬁbrous
ig. 2. The tumor composed of goblet cells arranged in clusters (nests) in submucosa [(A) 
ells  having eosinophilic, vacuolated and focally granular cytoplasm [(C) H&E stain 40×].PEN  ACCESS
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proliferation, and contraction of the appendiceal lumen, leading to
appendicitis. Other manifestations include asymptomatic patients,
intussusception, a palpable mass, gastrointestinal bleeding, chronic
intermittent lower abdominal pain, and secondary genitourinary
complications.9 Sometimes mucocele may  be associated.10 A very
rare complication is appendico-vesical ﬁstula. Our reported case
did not lead to any complication, neither had features of carcinoid
syndrome.
The white blood cell count exhibits neutrophilic leukocytosis
associated with, a “shift to the left”.8 Generally, c-reactive protein
is slightly elevated.10 Urinary 5-hydroxyindoleacetic acid (5-HIAA)
level is mostly within normal limits. Sonography of the abdomen
shows dilated small bowel loops with ﬂuid levels when obstruc-
tion occurs.11 Cross-sectional imaging with CT is the technique of
choice for any suspected appendiceal mass where GCC shows an
inﬁltrative nature with mild but diffuse mural thickening. In our
case all the clinic-laboratory parameters are indicative of an acute
abdomen.
Previous authors have noted the more aggressive behavior of
goblet cell carcinoid tumors compared with simple appendiceal
carcinoids.12 Regarding the histogenesis although GCC was pre-
viously considered a variant of carcinoid tumor, current evidence
suggests that GCC is a distinct tumor with a histogenesis differ-
ent from that of typical carcinoid. The nests of goblet cells are
larger than normal12 arising from a pluripotent cell (stem cell)
as intestinal APUD cell with endodermal origin with divergent
neuroendocrine and mucinous differentiation.13 The two types of
granules (neuroendocrine and mucinous) that normally exist inproduction of acid mucin, the cells are strongly positive for muci-
carmine, periodic acid-Schiff diastase, and alcian blue.15 Because
GCC is crypt cells derived, immunohistochemically they show
H&E stain 10×], with a bland inﬁltrative pattern [(B) H&E stain 10×]. The individual
CASE  REPORT  –  OPEN  ACCESS
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Fig. 3. The cells showing cytoplasmic periodic acid-Schiff positivity [(A) PAS stain 40×]. The cells showing chromogranin [(B) 40×] and neuron speciﬁc enolase [(C) 40×]
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ytokeratin 20 (CK20), CK7 (with the positivity of CK20 more than
K7), neuron speciﬁc enolase (NSE), chromogranin A, serotonin,
ysozyme, PGP 9.5, IgA and vimentin.10,16 For the neuroendocrine
ranules in the cytoplasm, the cells are reactive for NSE, chromo-
ranin A, Synaptophysin, Gerimelius stain, Fontana-Masson stain,
erotonin, substance P, and S-100 protein. GCCs are derived from
ndifferentiated stem cells and are different from typical carcinoid
hat originates from endocrine cells in the mucosal stroma. When
icroscopically evaluated, atypical cells show a prominent submu-
osal growth pattern with diffuse inﬁltration from the submucosal
ayer to the subserosal layer without destroying the appendiceal
tructure particularly sparing the mucosa. Macroscopically, in most
ases, there is no well-deﬁned mass areas of indurations in the
all or stenosis of the lumen with diffuse ﬁbrous thickening draw
ttention to the possibility of tumor.12 There are several important
ifferences between carcinoid tumor and goblet cell carcinoids:
hile conventional carcinoids are strongly NSE reactive, goblet cell
arcinoids contain weak NSE reactive endocrine cells, few APUD-
ells and stain positive for lysozyme, secretory component (SC)
nd IgA.6 Here in our case the tumor shows weak chromogranin
eactivity.
The hallmark of GCC is the presence of individual glands
eparated by smooth muscle and the lining cells contain intra-
ytoplasmic mucin.17 In our case this is evident in PAS stained
lide (Fig. 4). Unless perforation occurred, the outer muscular coats
emain well preserved. Others reported 70% distal appendiceal18
nd 50% serosal or mesoappendiceal involvement with 60% cases
here lymph nodes are spared.1 Lack of signiﬁcant cytologic atypia,
ecrosis, tissue destruction, and lack of a adenomatous or in situ
arcinomatous component are features used to differentiate the
CC from mucinous or signet ring cell carcinoma. In our case all thefeatures such as cytologic atypia, necrosis, adenomatous and in situ
carcinomatous component are lacking that helps to distinguish it
from adenocarcinoma of appendix.
The site of the tumor within the appendix is not important
for the choice of treatment.19 In general, therapy is surgical. Even
though GCC has a more aggressive phenotype than benign car-
cinoid tumors, the prognosis is generally good and remains the
treatment of choice in the majority of patients. In some patients
more radical procedure is indicated especially in diffuse appen-
diceal involvement.8,13 Recently Varisco et al. emphasized that in
patients with no concomitant caecal involvement and low-grade
tumor’s histology; a simple appendectomy is enough which was
followed in our case. Peritoneal carcinomatosis from GCC origin is
as invasive as peritoneal surface malignancy from colorectal ade-
nocarcinoma. In such cases, complete or near-complete surgical
removal, if possible, should be considered for cytoreduction in com-
bination with intraperitoneal chemotherapy.20
GCCs metastasize in 15–30% of cases, particularly in higher age
group, compared to 2–5% in appendiceal carcinoids7 to the ovaries,
pelvis, abdominal cavity, rib, vertebra and lymph nodes through
lymphatic vessels, trans-celomic and intraperitoneal invasion.16
However, hematogenous metastasis to the liver or other distant
organs is rare. The ovary is the most common site of metastasis
and metastatic lesions sometimes show a histological picture of
mucin-producing adenocarcinoma.21
The prognosis of these tumors is estimated to be somewhere
between carcinoids and well-differentiated adenocarcinoma of
the appendix.3 Prognosis is good except in those patients who
present with the more virulent form, delayed local recurrence,
lung metastases or dual neoplasia, for example, GCC/epithelial
neoplasia.
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. Conclusion
GCC of the appendix is a rare entity. The clinical manifestations
ary from an asymptomatic one to one with metastatic features. In
suspected appendicitis” presented with or without mass requir-
ng surgery, GCC should be considered as differential diagnosis.
istopathologial study is essential to arrive at conclusion and to
tudy its biological behavior.
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